MPY-06-2005 15=45 



COLLARD RND ROE PC 



United States Patent [19] 

Gomez et al 



516 365 9805 



P. 46/64 



US006036189A 
[ii] Patent Number: 
[45] Date of Patent: 



6,036,189 
Man 14, 2000 



[541 GAME WITH VIEWING PANEL HAVING 
VARIABLE OPTICAL CHARACTERISTICS 
FOR PRODUCING VIRTUAL IMAGES 

[75] Inventors; George A. Gomez, Evanstoo; Patrick 
M. Lawlor, Marengo, both of IU-; 
Thomas W. Ubon, Valparaiso, lad. 

[73) Assignee: Williams Electronics Games, Inc. 
Chicago, 01. 

1 21 ) Appl. No.: 09/231,401 
\22) Red: Jan. 14, 1999 

Related U.S. Application Data 

C\>n!iftuatton-in-part of application No. 09/031,146, May 



|5I| Int.Cl. 7 

|52| ILS. CI 



A63D3/00 



„., 273/118 R; 463/34; 273/118 A; 

273/127 R 

|5s| KfcW of Search 273/118 R, 118 A, 

273/121 A, 122 A, 124 A f 127, 108, 106,1; 

463/30,31, 32,33,34, 46 

|v»] References Cited 

U.S. PATENT DOCUMENTS 



4JM.KW 
4.1W.W 
4JO.\t»'$ 
4„*ii,7ii8 

4j">.2Nh 
4.4JUI7 
4.44*417 
4.4««I,74S 
4.7.*i.2M 
4-S.\vK>4 



4/1049 
7/1958 

12/1070 
6/ J 078 
2/ 1980 

12/1081 

I2'l98l 
1/I0S3 
2/1083 
3/1983 

12/1083 
5/1084 

121084 
4'IOSS 



Leverenz . 
Huffman - 
Bccbt et al. . 
La Russa . 
Stubben et a). . 
Dallas. 
Egging. 
Kotoyori . 
Halliburton . 
Seitz et al. . 
Hector et al. . 
Clark el al. . 
Ericksofi et al. 
Rogers. 
Sutter . 



5,190>286 3/1993 Watanabe et al. . 

5,221,083 6/1993 Dote. 

5,316,303 5/1994 TrudeauctaL. 

5,327.284 7/1994 Kvester . , 

5,351^966 10/1994 Tohyamnjet al- - 

5,417,422 5/1995 Hansen - 

5,418^79 5/1995 Jamieson et al. . 

. 5,421,589 6/1995 Monroe - 463/34 

5,553,864 9/1996 Stoic*. 

5,669,6S5 9/1997 Kotant et al. . 

5,685,625 H/1997 Beaver. 

FOREIGN PATENT DOCUMENTS 

3023878 1/1982 Germany . 
2 124 505 2/1984 United Kingdom - 
WO840190S SA984 WtPO . 

OTHER PUBLICATIONS 

Blaster™ brochure, Williams Electronics Games, Inc., Chi- 
cago, Illinois, 1983. 

Description and drawings of 10 Pin Deluxe game, Williams 
Electronics Games, Inc., Chicago, Illinois, date unknown. 
Description and photograph of Namco redemption game, 
Namco, Ltd., Tokyo, Japan, date unknown. 
Brochure for 10 Pin Deluxe Game, Midway Games Inc., 
Chicago, Illinois, date unknown. 

Primary Examiner— 3s$s\c& J. Harrison 

Attorney, Agent, or ffcro-nXmold White & Durkee 

[57] ABSTRACT 

A game which comprises a plurality of play devices and a 
panel for prohibiting access of a player to the plurality of 
play devices. The panel includes at least two optically 
distinct portions. A first optically distinct portion is substan- 
tially transparent for viewing at least one of the play devices 
and a second optically distinct portion is partially transpar- 
ent for viewing at least another of the plurality of the play 
devices and partially reflective for reflecting a virtual image 
to be viewed by the player. The second optically distinct 
portion having a higher reflectivity than the first optically 
distinct portion. 

56 Claims, 10 Drawing Sheets 
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GAME WITH VIKWINti PANKL HAVING 
VARIABLK OPTICAL CHARACTERISTICS 
FOR PRODUCING VIRTUAL IMAGES 

Wil.ATLI> APPI.K "ATKINS 

This application l> u coniimiaiion-in-pari application of 
Ser. No. 09/0<siJ4o. tile J May |«J. WW, pending. 
Additionally, this application i* "led concurrently with the 
following closely related applications: U.S. application Scr. 
No. 09/274,793, vnlitfcd -Method and Kii for Retrofitting a 
Pinball Macbinef U.S. application Scr. No. 09/231,092, 
entitled •'Lock-Down Uar Rclca?* System for a Pinball 
Machine;" VS. application Scr. No. 09/232,250 entitled 
"Electronic Component Hoard Mounting System;" U.S. 
application Set. No. (19.1* 1.414 untillvd "Mounting Mecha- 
nism for a Playfield of a Pinhall Machine U.S. application 
Scr. No. 09/232,249 entiitcd "Playlwld Assembly to a 
Pinball Machine;- U.S. application (19.031,403 entitled 
"Method of Displaying Video Imagos Projected from a 
Video Display of a PinbaiJ Machine;" U.S. application Sex. 
No. 09/232,251 eutided "Method of Modifying Electronics 
Contained in a Controller Box of a Pinball Machine;" U.S. 
application Scr. No. 09/232,24* entitled -Method of Replac- 
ing a Playfield of a Pinball Machine;" U.S. application Ser. 
No. 09/231,402 entitled ''Ball Block Assembly for a Pinball 
Machine;" U.S. application Ser. No. 09/232.247 entitled 
"Method of Identifying the Condition of a Lamp or Fuse of 
a Pinball Machine/ 1 all of which are herein incorporated by 
reference in their entireties. 

FIELD OF THE INVENTION 

Ibis invention relates generally to games, and more 
particularly, to a game having a viewing panel with both 
reflective and transmissive qualities for producing virtual 
images at selectable positions within the game. 

BACKGROUND OF THE INVENTION 

Amusement games such as pinball games and video 
games are often found together in arcades and other amuse- 
ment establishments. Tbe designers of these games strive to 
constantly provide innovations to continue to attract interest, 
both for attracting new players and for retaining the interest 
of present players. 

In pinball games, generally speaking, a playfield upon 
which a rolling ball is supported is located in a generally 
horizontally disposed cabinet. The playfield is usually tilted 
or inclined at a slight angle 10 cause the ball to roll toward 
the end or bottom of the playfield, where the skilled player 
may use flippers to attempt to propel the ball back into to the 
playfield area. A display for pinball games usually consists 
of an alphanumeric display for showing the score of one or 
more players. This display is usually mounted in a backbox 
which is mounted above the cabinet and generally at an end 
opposite the player position. Hie display may utilize elec- 
tromechanical alphanumeric display elements or electrical 
or electronic illuminated display elements such as neon 
tubes or is LEDs or the like. In some cases, so-called dot 
matrix display elements have been used to generate alpha* 
numeric displays, and other somewhat limited visual dis- 
plays. 

Mdeo games generally utilize a video display on a cath- 
ode ray tube (CRT) or equivalent device to, in effect, provide 
the "playfield" for tbe game. This, in effect, replaces the 
mechanical playfield and rolling ball of the pinball game. 
However, many types of game action can be displayed in 
video games. 
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Thus, generally speaking, video games have heretofore 
not provided an opportunity of using a playfield with a 
rolling ball and other mechanical or electromechanical ele- 
ments with which the ball interacts in the playfield. On ihe 
$ other hand, pinball games have not heretofore provided the 
range and complexity of changeable visual effects or dis- 
plays comparable with those*' available in video games. 
Moreover, the play action in pinball games has hcietofore 
been restricted to interaction of the rolling ball with various 
10 playfield devices or play features in the playfield. That is, 
there has been no interaction of the ball with video generated 
images or features. 

U.S- Pai. No. 4,375,286 to Seitz et aL mcorporates a CRT 
screen mounted in the playfield to, in effect, incorporate a 
IS video game into the same cabinet with the pinball game. In 
the Seiu et aL patent, the pinball game and video game are 
described as essentially separate games. However, there is 
some provision for interaction between the video and pinball 
games, to the extent that achieving certain conditions during 
20 one or the other of the games might enable or initiate play 
in the other of the two games. 

U.S. Pat. No. 4,367,876 to Kotoyori is directed to a 
pinball machine which has a CRT display unit taking up a 
portion of the backbox for indicating scores of the players. 
25 The Kotoyori patent also provides for multiple player scores 
to be displayed, with the score of the player presently 
playing preferably being displayed in a larger size than the 
scores of the other players. This display may also identify 
each of the displayed scores with a player by displaying such 
50 indications as "first player," "second playcr/'etc. adjacent 
the scores. 

U.S. Pat No. 5,316,303 to Trudeau et al. is directed to a 
pinball game having a holographic display of a fixed image 
which is displayed through a transparent panel in the play- 
-field. A light illuminating the image may be moved, and the 
plate upon which the image is mounted may also be flexed 
or otherwise moved, to cause the image to appear to the 
player to move from lefl to right and/or toward and away 
from the player. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the invention, a game 
mcorporates both play devices and a video display. The 
45 video display is used to create virtual images in association 
with the play devices. The projected virtual image is inter- 
active with the play devices of the game in that the virtual 
images can be changed in response to the certain play 
devices being acted upon by the player which, in the case of 
50 a typical pinball game, occuts when the player propels the 
rolling ball into play features such as a bumper or a target. 
The video images are stored in a memory device and are 
selected for display on the video display by a game con- 
troller. 

55 To provide the interaction of the virtual image wiih the 
playfield, a panel that is used to prohibit access of a player 
to the playfield includes at least two optically distinct 
portions. A first optically distinct portion is subsumtially 
transparent for viewing at least one of the play devices. A 
$0 second optically distinct portion is partially transparent for 
viewing at least another of the plurality of the play devices 
and partially reflective for creating a virtual image to be 
viewed by the player. The second optically distinct portion 
has a higher reflectivity than the first optically distinct 
$5 portion. 

The images are projected from the video display onto the 
panel. The reflective portion of the parrel reflects the image 
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such that it is viewed by the player as a virtual image 1. The ball 26 may be initially introduced into the playfield 

adiacent to the play devices. 24 by shooting the ball 26 with a plunger element 30 up an 

' r alley 32. 

BRIEF DESCRIPTION OF THE DRAWINGS If the playfield 24 is inclined, as shown in FIG. 2, the ball 

5 tends to roll back generally in the direction of a pair of 

In the drawings: flippers 34 located at a bottom end part of the playfield 24. 

FIG, 1 is a front perspective view of amusement game in The flippers 34, which arc activated by buaons 36 on the 

accordance with the invention; sides oC the cabinet, are used by the skilled player to propel 

FIG 2 is a side elevation, partially broken away and the ball back into the play area of the playfield 24 Ifce 

HO- 3 is an enlarged fragmentary perspective view show- 4m|5 ^ ^ Qym m r nG L olflcr eIcmcms my 

im; f unhur flails of the game in accordance with one ^thou! limitation, targets, various lights or other 

embodiment of the invention; illumination devices, three-dimensional objects or figures, 

HO, 4 is an enlarged fragmentary perspective view show- targets which are fixed or movable, and so-called pop-up 

inji further details of the game in accordance with another 35 targets which are mounted generally below the surface of the 

embodiment of the invention; playfield and may be selectively extended or retracted 

I'lG. 5 is an enlarged fragmentary perspective view show- relative to the playfield. Other elements not shown in FIG- 

inn further details of the game in accordance with another \ ma y also be used, such as Unes, ramps, elements which are 

enikftlirncnt of the invention; 20 capable of selectively holding and releasing the bail, etc. 

6 is an enlarged fragmentary perspective view show- Other types of playfield features or devices might be utilized 

in- further details a( the game in accordance with another without departing from the invention, the foregoing being by 

vniKKlimcM of the invention; way of example only. 

M<; 7 is a partial side elevation, partially in section, 1*© playfield 24 is generally covered by a transparent 

***** further details of the embodiment of FIG. 6; x panel 40 of ^ or plastic ^^^^ ^ ^ 

* . . j.. the ©lavficld 24 and its contents. A backbox 42 is mounted 

HCi. I i isa fragmentaryperspectivc .view f™**^ J^S^S^A and usually at an end thereof 
dmiUufihc game xn accordance with another embedment 

ul the invention; ^ ^ ^ phinger 30, i^wr control buttons 36 are 

\M\. 9 is a partial perspective view showing further al £ provided at the sides of the cabinet 22 for 

ikuiW i.f Mill another embodiment of the invention; JU controlling the operation of the flippers 34. 

! U 5. 10 Ls a top view of a panel that has three optically a bove-describcd fearures are usually found in various 

diMiiki pnrtkimi pinball games. Referring to FIG. 2, departing from 

I I U 11 Lw a graph showing the reflectivity of the panel in convention, the backbox 42 mounts a cathode ray tube 

I K ; |0 a* a function of length; 35 (CRT) 50 or functionally equivalent structure such as one or 

I k;s I2A and 12B illustrate markings placed on the more rows or a grid of LED's, or a flat screen video display 

pinel m ensure that the panel is placed 00 the machine in the device, or a video projector. The CRT 50 is mounted such 

erred .iricmation: mat its screen 52 is directed generally in the direction of the 

VHl iy^^v^on^mz^in^^ playfield24, that> generally in ^T^^^T!^ 

#h »..«..! »r tnei 1 A 40 orientation as indicated in FIG. 2. Cooperatively, a portion 

,nc pjlU 41 1 , . . 54 of the transparem panel 40 which is aligned with the 

liCi. 14 in a side vjew of a gaming machine incorporating ^ * ^ ^ of ^ CRT & tbcrea bove is 

the panel uf l-Ki. 10; and constructed of maierial thai has both transparent and rcflcc- 

IKS. 15 Ls a aide view of a video game incorporating the ^ve properties. For example, the panel portion 54 may be 

panel of FIG. 10. 4J constructed of tinted glass or plastic. Advantageously, the 

l)^SC.IUPT10N T OF^UL^TRAnvb ^ ^ ^ ^ mmAibaL ^ ^ appearmg on the 

EMBUUIMBN 1* 52 wiu be projected as a virtual image 62 into the 

White the invention is susceptible to various modifica- cabinet 22 in association with the playfield 24. In the 

liims and alternative forms, a specific embodiment thereof 50 illustrated embodiment, these relative angles and positions 

has been shown by way of example in the drawings and will of the CRT screen 52 and the panel 54 are such that the 

be described in detail. It should be understood, however, that virtual image appears to be projecting in a generally vertical 

it Ls not intended to limit the invention to the particular form direction intersecting with or projecting out of the playfield 

described, but. on the contrary, the intention is to cover all 24 as indicated in FIGS. 1 and 2. FIG. 2 shows three 

modifications, equivalents, and alternatives falling within 55 different positions of the CRT 50 and corresponding posi- 

the spirit and scope of the invention as defined by the lions of the virtual image 62, to illustrate how the position 

appended claims. of the virtual image may be moved back and forth relative 

Referring now to the drawings, and initially to FIGS. 1 » the playfield. It will be appreciated that 

and 2, there is shown an amusement game in accordance orientation of ±evirtiialiniage 62 rcUtive to me playfield^ 

with the prcsaot invention, and designated generally by the 60 may also be varied as desired by varying the angle of the 
reference numeral 20. The amusement game 20 includes a CRT or other device. The same considerations of spacing, 

cabinet 22 which houses a playing field or playfield 24 angles and relative positions apply, in order to obtain a 

whichmay be inclined. Tne playing field 24 supports a game virtual image at a desired position, where the image a 

piece such asa rolling ball26 and has apluraiity of playfield . provided by apparatus other than or m addiuon to a CRT, 

features and devices. These features and devices may take a 65 such as a video projector, rows or grids of LED s, etc. 

number of forms and some relatively simplified play fee- The image 62 projected into the playfield 24 may be a two 

lures are indicated generally by reference numeral 28 in FIG. dimensional image or a tbxee-dimensional image, if desired, 
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such that foe virtual image 62 may have components which through openings 94 and [96 in apairofetongate upngmball 

Spear to ina Sngte'plane inferaecting the playfield or guide surfaces or walls 84 86 wbch gencraHy define a lane 

which aoocar to beta any Dumber of positions behind the 88 therebetween. Respective posts 90 and 92 may support 

nlSe o?Kage 62 Zw^m FIGS, land 2. Additional the respective guides 84 and 86 and attach to the playfield. 

Wes in other positions, including in front of this plane, j In the illustrated embodiment, the light emitting device 80 is 

S be provided by a Second image producing apparatus mounted directly to the surface.of the playfield 24 and may 

^w or g^oto^flat scteen be an infrared emitting ; device (JFR) such asa.lighte = 

EnX projector) mounted adjacent the CRT SO, diode (LED). The light sens^e device 82 is also shown 

S ScMed ffi ro ie iurface 54 to produce the added mounted to the playfield surface and roay bea photosensor 

T. second image at the desired location. Moreover, the such as a photosensitive mode _or transistor The photosensor 

virmalimageMmayiiicludeavirtualiroageofagamepiece is preferably mounted opposite and in ahgnmcut w>,b ,,be 

or ball In the same manner, the virtual image 62 may light emitting devu* 80, the opening 94, 96 being m 

fad* a playfleH or playfield features. . alignment with each oto . ^ ^ 

Tfae^alimage62projectedintotneplayfieldfromthe emitting and bgbt sensitive devices 80 and 82 

CRT SOmay include fixed or moving images, video 15 In operation, as the ball 26 passes up the lane 88 and 

Snof such images and displays, as desired. A source of numeral 98 between the Ught emitting device 80 and pho- 

EZZ •mSSSX forming *ese images on the CRT tosensitive device 82. a signal iwfll be giver >^«Dor 

screen 52 may be a computer or processor or controller for making some eorrespondmg change or variation in the 
££ » in thc'bacfcbox' 42 and one or more „ ^ftAo^^ij Jh^ 

associated storage devices or sources from which the pro- by this interruption of the Ugh '^JJ^J^S 

cesser may select images (and audio effects information, if projected image 62 is shown in FIG. 3 located m the lane 88 

Sed?fo r rilay (or reproduction). Acable 72 couples the generally in the plane of the beam 98; however, the image 

controller 70 to the CRT 50. In connection with the proces- 62 may be located elsewhere without departing from the 
sor or controller 70, various storage devices or other sources ^ invention. Indeed, the image may have several ^onents. 

ofima SP s(and,ifde S i re d,correspondmgaudfeinfo^ only one of which * ; located assrMwninRG.^Thesame 

maTbc^ed [inducting, but not limited to, ROM, RAM and is Hue of the images 62shown in each of FIGS. 4-7. The ball 

other formsof solid sute memory device, either as a part of, guide walb 84 and 86 form a convenient lane, such that a 

or operatively coupled with the processor 70, as well as number of such lanes might be uuhzed in the game, wuh the 

magnetic disk, optical disk, video disk, video tape, and the * passage of a ball into each lane triggering a different visual 

likeaad com^ding player units operatively coupled with and audio (if desired) effect. Other segments or portions of 

tiw SSSoX^ffiolte 70. Thi images may also be the playfield might be defined by other anangementt of 

^t£%m other sources by use of a modem or other sensors, lanes, and the like in with different fashions wtthout 

means operatively connected with the processor 70, such as departing from the invention. 

broadcast TV or satellite TV tuners, a cable TV hookup, or ^ Referring to FIG- 4, a so-called rollover microswitcb is 

a proprietary cable feed, among other things. Any other positioned in the lane 88 which is armed by similar ball 

source of video image information (and, if desired, corre- guides 84, 86 supported at end posts 90 and 92 in die same 

spooling audio information) might be utilized without fashion described above with reference to FIG. 3. 

departing from the invention. An audio or sound reproduc- Microswitcb 100 may include a formed wire 102 which 

lion device such as a loudspeaker 75 may be provided for ^ projects upwardly into the play area through a slot 104 

reproducing any desired audio effects. provided for this purpose in the surface of the playfield 24. 

In accordance with another feature of the invention, the The image 62 may be projected generally ina plane which 

imageselectedandptojectedbytheCRT50(atid,if desired. intersects the wire 102 ol : the switch iM. Thi^ when the 

die production of audio effects) are interactive with the ball 26 passes over and deflects .the wire 102. the switch 100 

elements of the game, that is, with the game piece or ball. « provides a useable signal to the processor 70 to trigger a 

and/or with the devices and features on the playfield. For corresponding visual and audio (if daared) effect » .the 

example, the position of the ball 26 or other game piece may same manner described above with reference to FlO. 3. 

be sensed in various ways as wither described below, such FIG. 5 shows a ball position sensor m the form of a 

that the image may be selected, changed and varied inter- rollunder switch or gate 110 which has a formed wire or 

actively with the ongoing play of the game. *> actuator member 112 which extends into a lane or ramp 114. 

A number of examples of selecting and projecting an The lane or ramp 114 as illustrated in FIG. S is an elongated 

imase (and if desired, producing audio effects) interactively trough-like ramp 114 which begins at the surface of the 

with the play of the game are shown in FIGS. 3-9 and playfield and is inclined upwardly and away from the 

described below, a will be understood that these examples surface point of the playfield 24. An emrance apron 116 

are given only for purposes of illustration and description $s extends from the front part of the ramp UA to provide a 

antil^e not in any wa/to be taken as limiting the scope of smooth entrance for the ball 26. When tbeball26 reaches the 

the invention wire actuator 112 of the roicroswitch 110, a signal wiU be 

Referring now to the remaining figures of drawings, and given to the processor 70 which may cause the vwtnal unage 

b£S5* m. I mew is illuftSone exampte of a 62 to be varied or aome after visual and audio (tf desued) 

ST™ for sensing the presence or abWce of «» effects to be triggered or initiated. Again, the visual image 62 

JEMiSrtTriwn focation on the playfield and for is indicated in FIG. 5 generally m the plane of the unde- 

the baU 26 at a given mtanraj on u» P»^"°™ °» to d w m ^ ffliy & m oth er locations or have 

producing a corresponding sensor signal. The processor or nwwo " .' 

controller 70 is reaonsive to this sensor signal for selecting other components if desired. 

teeaSud Sage projected asa Wnual image 62 into Referring to FIGS. 6 and 7. yet another form of sensing 

Z SK area In FIG. 3, the sensor takes the form of a 65 device or sensor in the form of a reed switch or pressure 

S eSg ^ SO a^a tight sensitive device 82 sensitive switch 120 is illustrated. The > reed switch W is 

which are mounted to cither side ofand in alignment with mounted just below the surface of the playfield 24 and 
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preferably in a recess 122. A relatively thin panel sucb as a virtual image planet 160 is shown in FIG; 9. Other virtual 

plastic insert 124 may cover the recess or opening 122 in the images, for example a spacecraft 162 might also be pro- 

playfield within which ihe switch 120 is mounted. FIG. 6 jeeted as a part of the image 62 in connection with the planet 

illustrates the switch in connection with similar guides 84, . 150. The various portions 159, 160, 162 of the projected 

86 which define a lane 88 in the playfield 24. This switch $ image 62 may appear in a single image plane or in multiple 

120, as well as the switches of the embodiments of FIGS. 3 planes, or as 3D images. 

and 4 could also be mounted, if desired, in connection with appcarauC e or disappearance, movements, etc. of all 

the ramp such as the ramp 114 shown in FIG.5»or could be rf lQt pnJ : ccied - mSLgc dements such as the explosion 159, 

mounted in some position on the playfield without a corrc- ^ . ^ m and tbc ^^^^ i# might be in accordance 

spending ramp or lane being defined, if desired. 1Q ^ a pfepf0graimn ed sequence, which might be cither a 

Referring briefly to FIG. 8, other types of sensors might ^ or trigg Crc d 0 r mn in connection with the 

similarly be mounted just beneath the surface of the play- sensed position of the ball 26 at various times during the 

field 24, such as an eddy current sensor 130- These various pJay of ^ gauie 9 ^ illustrates a number of 

forms of sensors shown in the embodiments of FIGS. 3-7 actional playfield devices and features, such as various 

may be utilized in connection with other playfield features or 15 combinations of ramps and lanes 170, 172 and 174 in 

devices without departing from the invention. For example, ^^lion ^th me already described playfield feamres. 

in FIG. 8 a thrce^imeosional object or na 140 comprises Q ^ n alternative panel 240 is 

one such playfield eature or oWe Tta FIG. 140 may be J^?**** ^ be ^ ^ Uce of tbe pancl 40 

mounted ma fixed kxauon ^ » *** ~ described above. The panel 240 includes a first portion 242, 

that when the ball 26 is sensed passing by the sensor 130 , 0 d ^ ^ a ^ nion 246 lying 

visual activity and (if desired) audio effects are tnggercd in £ d ^ 244 ^ ^ ^on 

connection with the FIG. 140. Tins may include mechamc^ portion 54 of the panel 40 described 

movement of one or more portions of the FIG 1. 140 as well ' {i ^ refi6 cuve properties, 

as the nroiecrion of a virtual image onto or adjacent to the *" , , J a . . 

FIG l^ ^tot^ FIG. 8, the mrceiimensional M Specifically, the second portion 244 ^ a mflectmty m 

FIG 140 huaS 142 upon which afferent facial features * the range from about 30% to about 40%, and preferably 

or^resK may be prated as a virtual video image. about 35%, and has a transnnttancc in the rang from about 

ThuMbS features may noticeably change as the ball 25% to about 35%, and prefer* y about 30%. Since the 

S i RG. 140 (as sensed by the senior 130), for panel 240 is preferably made of glass, the .first; P«™«242 

example-AddiUonalvirrualvideoefifectsmayalsoappearin x *n inherent reflectmty of about 5%. ThB inherent 

a threesJimensional (3-D) image form, such as sure circling reflectivity, however can range from about 5% to about 

m= head of the FIG. Was indicated generally at reference 15%. The relatively low reflectory * the fist £omon 2*2 

numeral 144 in FIG- 8. The FIG- 140 could alternately be a allows tbe player to easriy visutdize the playfield 24 and ire 

tw^dimensioeal figure and/or partially formed as a virtual play feamres 28 penned tbcrebetow. Tbe higher reflec- 
visual image, wiZTdeparting from toe invention. 3S tivity in the seeond portion 244 ^ tbc player to snU 

Referring to FIG ?9, various combinations of ramps ^P^fltSStS 

and leSwided with various sensing devices or switches, reflects the unage on the screen © of the CRT SO that is to 

tacxVle,o^ be viewed by the player as a vutual image, 

utilized within the scope of the invention. Moreover, various The third portion 246 has a reflectmty thatre betwwn the 

combinations of two- or three-dimensional objects or figures 40 reflectivity of the first and second portions 242, 244. Most 

in the playing field and virtual video effects projected into preferably, as shown in FIG. 11, the reflectivity of the thud 

theplayingfieldontoorinassociationwithoradjacenitothe portion 246 gradually changes in a linear manner as a 

three-dimensional objects may be utilized. Thus, for fi^onofthelengmofwepaaeimTlnis,aportwnofthe 

example, FIG. 9 illustrates a playfield 24 which includes a third portion 246 adjacent to the first portion 242 has a 

threexlimensional object in tbe form of a three-dimensional 4 $ reflectivity that is similar to that of the first portion 242. 

"planet" 150 which may be a molded plasric object. One or Likewise, a portion of the third portion 246 adjacent to the 

more sensor devices (not shown) may be used in connection second portion 244 has a reflectivity that is similar to that of 

with the three-dimensional object 150 to trigger additional the second portion 244 Because the reflectivity of the third 

projected images, such as an "explosion" 1S9 projected portion 246 gradually changes, the player is less likely to 

upon the surface of tbe planet 150. In the embodiment so visualize the distinct optical characteristics of the firet por- 

shown a ramp 152 -launches" the ball 26 at the planet to tion 242 and the second portion 244. In a preferred 

cause the "explosion" 159 to be displayed embodiment, the length of the firet portion 242 is about 14 

The processor or controller 70 can be programmed to take inches, the kngth of the third portion 246 is about 7 inches, 

into account the relative position and speed of the ball (for and the length of the second portion 244 is ; about 21 mches. 

example by measuring tbc time during which the beam of an 5$ Thus, the reflectivity in the third portion 246 changes at a 

optical sensor is broken) and implement suitable timing or rate of about 4% to S% per inch when the reflecuyity of he 

time delays in initiating (and/or selecting) the responsive first portion 242 is about 5% and the reflectivity of the 

video image (and, if desired, audio eftects), such « the second portion is about 35%. The thickness of the panel 240 

'explosion" 159 on the planet 150. is about 02 inch. 

Other projected images, or three-dimensional objects or 60 In a preferred embodiment, the panel 240 is a unitary, 

various combinations thereof might be utilized in connection planar piece of glass that is coated with a material, such as 

with the object or planet 150. For example, a secondary silver, to produce the desired reflectivity at the second 

oibiting planet or satellite 156 might be a three-dimensional portion 244 and third portion 246. The coating is applied to 

object which is physically connected with the planet or the outer surface of the panel 240 such that the reflective 

object 150. for example by a connecting element 158. Other «s coating is exposed to tbe player. Thus, the image that is 

saieMes or other planets or similar elements might be a part created through the reflection at the top surface is more 

of tbe virtual projected video image «2. for example, the defined than if it were created by transmitting through the 
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panel 240 and then reflecting from a coating on the lower corresponding movement is produced in ^ virtualimagu 

surface of the panel 240 facing the playfield 24. While it is 250. The motor 2«0 could be chosen to provide one , or more 

preferred to baVe the reflective coating on the upper surface of the following movements which arc de^d ^h refe . 

of me panel 240, the system can sull function when the ence to the coordinate system of FI 

coating is located on the lower surface of the panel 240,To 5 paraUel to the plane of: die ^screen 52, Y*«cdoo ». pcrpen- 

cnsuie that the panel240 is properly installed, the end of the dicular to the screen 52): ^^^X^xlTist 

firet portion 242 of the panel 240 has a notice printed on X-axis, translationa movement along ^^^JJESi 

eithef side as shown in FIGS. 12A and 12B. In FIG. 12A, a tional movement along the Z-axis, rotauonal nwvement 

notice 248 indicates mat the pane. 240 * = y galled ^^^^^^.1 SB'S 

^^^^S^^^i W -tedlXtation around the 

Chasten improperly Sed and should be removed Y-a*is and translation along the 2^»shas no effect on the 

and property reinstalled, r movements will produce a corresponding 

1-10. 13 { m ^,2iS2^image2SO.Al S o,whikHG.»only 

the amusement game 20. pUyfieU 24 and the panel 240 1$ J* game may include more than 

Sl-^ 0M motor to equate ^dmovc.en. 

ftSntt? pand 240 by a durance P! at the forward pTmon While the movement of th< > P Une of the virtual ^age 250 

«,r the COT 50 and by a distance P2 at the rear of the CRT has been described through the use of the motor 260 

S w„«n an imag^ projected from the CRT 50 (or a , 0 lte <** * me P lsDe of thc VBlBal T* 

iMhcforcreachingthepaK^whenorismatinsfromthe adjacentto the somen 52 ofJCCTSO ^"JJ*"^ 

lonvard portion of the CRT 50 and a smaller distance D2 266 to change d* angular position of the lens relative to tb= 

when originating from the rear of the CRT 50. The image screen 52 as shown in FIG. 13. 

rn.in the CRT 50 that is incident on the panel 240 makes any Tne game 20 has been designed for easy retrofitting. In 

an-lu « with the panel 240. A resulting virtual image 250 other words, the playfield 24 can be readily removed and 

nr^ul-d hv the reflection on the second portion 244 of the replaced with a retrotltable playfield. At the same time, the 

nam: I 240 "is perceived by the player to be at the seme memory device storing the video images may be replaced to 

IhManecs and angles below the panel 240. In other words, provide a new set of images to be * 

.1* nan of the image adjacent to the forward portion of the 30 Because the newplayfield may have playfield etemente that 

til I' SO i> perceived by the player to be at a distance Dl extend closer to the panel 240 or an upper surface ilbai a 

i>„m p»nul 240 when proceeding along a line at angle + with further away from the panel 240, the , game ^ -mctades 

respvet to the panel 240. Of course, the virtual image 250 is position-altenng mounting brackets 27to and 

a eiuallvarelleeiio„fmmtheuppersurfaceofthepanel240; CRT SO. Each mounung bracket 270 has a plurahty of 

11 is perceived by the player to be below the panel 240 35 disaemposinoiismataltowstoescmenSof^eCRTSOto 

a, * the JL with a typical minor reflection. Consequently, be selectively adjusted in at b*t the ' Y-d*ea«. Because 

it should K- understood that it is the relative distances and the mounting brackets 270* and 270f> are on either side of 

am** iwwocn the CRT 50 and the panel 240, and between the CRT 50 it is also possible to mounT ^ .CRT, for 

tlx- panel 240 and the playfield 24 that dictate the location of exampb, in the third discrete positron of bracket 270a while 
the virtual image 2S0 40 placing the CRT in the second discrete positton of bracket 

Ik-cause it is desirable to have the vinual image 2S0 at 270*. ... 1 a • 

lea* at the top of the playfield 24, the angle a, the angb B, Consequently, the brackets 270 can change the angle 8 m 

the distance PI . and the distance P2 should be property addition to altering the Y-diiecaon distance, 

selected. In many instances, it is desirable to have the image WhOc the invention has been described tor use with the 

25<lintetNctllhepUyn^24suchtnataporlionoftheimage 45 pinball game 20, using the panel 240 can be beneficial cm 

250 i\ perceived by the player to be positioned below the pinball games that include video monitors as pari of the play 

iila vt'rukl 24. l or example, the playfield 24 may have a cavity features. Additionally, the panel 240 has other applications 

hch.w its upper surface and the virtual image 250 can be as well. For example, in many gaming, machines such as the 

created such thai the player perceives thai the image 250 is gaming machine 280 shown in FIG. 14, a player is betting 

moving firm this cavity onto the upper surface of the so on the outcome of the game in hopes of receiving a reward 

playlkld 24. In one embodiment, the angle a betweeo the or a payout. The player is often focusing on various play 

playliekl 24 and the panel 240 is about 10°. The angle 8 devices within the machine. By using the variable reflective 

between the screeo 52 of the CRT 50 and the panel 240 is panel 240, the player can still visualize these play devices, 

about 45' to 50°. This preferred value of angle 6 is given as but would also be perceiving virtual images relative to the 

a range in part due to the slight curvature of the screen 52 ss play devices, which may be in the form of a rotating reelor 

of the CRT SO. The distances Pi and P2 between the screen reels 282 or a video monitor displaying information. The 

52 and the pane) 240 are about IS inches and ID to 2.0 panel 240 is also beneficial when used in conjunction with 

inches, respectively. video games 290 (FIG. IS) where, for example, the play 

Further, the name 20 may include a motor 2(0 that is devices are images projected by a video game CRT292 that 

mechanicaUyclupledwtbeCRTSOsuchihattheCRTSO 60 are viewed by the player. In this situation, the high- 

is movable. Unlike a stationary CRT which results in the reflectance portion, the second portion 244 of the panel 240 

pUycrperceivingthevirtualimage250inoneplanerelative in FIG. 10, may be positioned to provide virtual images 

to the playfield 24, the motor 260 would provide a method associated with the images being projected by the 

of changmg the plane in which the player perceives the videogame CRT 292 viewed by the player, while the low- 

virtual image 2S0. If the motor 260isu5ed, an image on the ss reflectance portion is portioned so that shaver's hpeot 

screen 52 can be kept at the same position of the screen 52 sight to another portion of the video game CRT 292 (e.g. the 

and when the entire CRT 50 (and screen 52) is moved. pan of the CUT providing the score) is not interfered with. 
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Further, while desirable results have been achieved when 9. The amusement game of claim 1, further including a 

the panel has the optically distinct regions, acceptable third optically distioct portion between said first and second 

results can also be achieved by providing a constant gradient portions, said third optically distinct portion having a rcflec- 

along the entire length of the paneL For example, the coating tivily that is greater than said first portion and less than said 

at the top region of the panel below the CRT may be applied 5 second portion, 

to produce a reflectivity of about 30% to 40% and gradually 10. The amusement game of claim 9, wherein said third 

change along the length to a point where do coating (or a optically distinct portion has a varied reflectivity, 

slight coating) is present at the bottom region adjacent to the n. The amusement game of claim 10, wherein said third 

player such that the reflectivity in the bottom region is optically distinct portion has a reflectivity slightly greater 

essentially the inherent reflectivity of the material Of the 1Q sa j^ reflectivity of said first portion adjacent to said first 

panel (e.g. S%). Similarly, while FIG. U illustrates generally portion and a reflectivity slightly less than said reflectivity of 

constant reflectivities in the first and second portions 242, ^ ^qq^ portion adjacent to said second portion. 

244, each portion may have a reflectivity gradient as welj. 12 The amusement game of claim 11, wherein said 

Also, it is possible to have a constant reflectivity along the re fi cct ivity of said third portion gradually changes from said 

length of the panel to produce a virtual image However, a ^ opt jcaUy distinct portion to said second optically dis* 

constantly high reflectivity (30%) along the panel will cause » w t ^mrtioo. 

the player to partially visualize himself « ^uscment game of claim 12, wherein said first 

the ceding) when the player focuses on the region of fcc * reflectivity of about 5% and 

playfield near the flippers. This, of course, inhibits the «p"*»«y ^ : F „ uv " . * * 1 * 

pSyff^ i ss? 09 y a y 

alooa the length of the panel is constant, yet low (e.g. 5% to 20 about 35%. . , 

E8 then me virtual image produced by the CRT Snot as 14. Tho amusement game of chum 1, wherein said panel 

is a made of a unitary piece of glass and said second 

What has been illustrated and described herein is a novel optically distinct portion includes a coating providing said 

amusement game wherein virtual images am projected in reflectivity. 

association with a playfield, in an interactive form with the 25 15. The amusement game of claim 14 wherein said 

play features and/or devices of the playfield. The amusement coating is located on a surface of said glass exposed to said 

game may include various features for sensing die position player. 

of a ball on the playfield and for triggering various visual 16. The amusement game of claim 15, wherein said panel 

and audio affects. The playfield devices may include various further includes markings 10 ensure the panel is installed 

devices for guiding or otherwise interacting with the ball, as ^ correctly with said coating exposed to said player, 

well as various physical objects or figures upon which or in 17. Tne amusement game of claim 1, further including a 

connection which the virtual video images may be projected. video monitor oriented to project an image onto said second 

The projected images may also include other information optically distinct portion thereby creating said virtual image, 

such as scoring information, instructions for play of the 18. The amusement game of claim 17, further including 

game and the like. 55 means for adjusting the location of said virtual image 

What is claimed is; relative to said playfield. 

1. An amusement game comprising: 19. The amusement game of claim IS, wherein said 
a playfield having a plurality of play features; adjusting means includes a motor. 

a game piece movable relative to said playfield; and 20. A game comprising: 

apandforprohilutingaccessof a player to said playfield 4Q a plurality of play devices; 

and said game piece, said panel including at least two a panel for prohitoting access of a player to said plurality 

optically distinct portions, a first optically distinct of play devices and including at least two optically 

portion being substantially transparent for viewing a distinct portions, a first optically distinct portion being 

first region of said playfield, a second optically distinct substantially transparent for viewing at least one of said 

portion being partially transparent for viewing a second 45 play devices, a second optically distinct portion being 

region of said playfield and partially reflective for partially transparent for viewing at least another of said 

reflecting a virtual image to be viewed by said player, plurality of said play devices and partially reflective for 

said second optically distinct portion having a higher reflecting a virtual image perceived by the player to be 

reflectivity than said first optically distinct portion. in association with at least one of said plurality of play 

2. The amusement game of claim 1, wherein said first 50 devices, said second optically distinct portion having a 
optically distinct portion has a reflectivity of about 5% to higher reflectivity than said first optically distinct por- 

aboul 15%. " ti 00 - 

3. Tne amusement game of claim 1, wherein said second 21. The game of claim 20, wherein said first optically 
optically distinct portion has a reflectivity of about 30% to distinct portion has a reflectivity of about 5% to about 15%. 
about 40%. 55 22. The game of claim 20, wherein said second optically 

4. The amusement game of claim 1 wherein said panel is distinct portion has a reflectivity of about 30% to about 40%. 
a unitary piece of material. 23. The game of claim 20, wherein said panel further 

5. The amusement game of claim 1 wherein said panel is includes a third optically distinct portion between said first 
substantially planar. ' and second portions, said third optically distinct portion 

6. The amusement game of claim 1 wherein said image is 60 having a reflectivity that is greater than said first portion and 
perceived by said player to be adjacent to said playfield. less than said second portion. 

7. The amusement game of claim 1 wherein said image is 24. The game of claim 23, wherein said reflectivity of said 
a three-dimensional image. third portion gradually changes from said firsi optically 

8. The amusement game of claim 1, wherein said game distinct portion to said second optically distinct portion, 
piece is a rolling ball and said virtual image is displayed in 65 25. The game cJdaim 20, wherein said game is a pinball 
response to said ball acting upon at least one of said plurality machine and said plurality of play devices includes a pJay- 
of play features. field having a plurality of play features. 
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26. Hie game of claim 20, wherein said game is a video lively positioned for creating a virtual image wakn» 
»ame and iaid plurality of play devices are play images . perceived by a player to be adject to ^pkyfield. 

» . rr „./" v„ r 41. The game of claim 40. wherein, from a side view, said 

createdby a v* n»mtor . . ..^^^^ pani ally reflective portion, of said paoel is generally in a first 

27. The game of claim 20, wherein said game is a gaming P ^ ^ ^ fc g4ncraUy m a second plane, 

game of claim 20, further including a video said to aod *cond planes inhering at an angle of about 

monitor oriented to project an image onto said second 4J ^ rf daim 4J - wherein ^ pUyfield ^ 

optically distinct portion thereby creating said yutual image. aeneraIly ^ ^ pl80e , ^d fi Bt and said third planes 

29. The amusement game of claim 2g. further including ? I4fS4Ctin g „ a second ans ie 0 f tb oiii 10°. 

means for adjusting the location of said virtual image 10 ^ jjj e gj mc of 40, farther including means for 
relative to said playfleld. adjusting the relative position of said video display to said 

30. A game comprising: partially reflective portion of said panel. 

a cabinet having a plurality of side walls at least one of 44. The game of claim 43, wherein said adjusting means 

which defines an opening into an interior of said includes a motor. 

cabinet « 45. The game of claim 44, wherein said adjusting means 

a plurality ofplay devices to be viewed by a player, said includes a lens adjacent to saidjvideodK^ay. 

p3y oi pL devices being located within said 4e. The game of claim 44 wb^m, from a vxew .said 

wterior of said cabinet and P^ally reflective portion of sari panel is generally m a first 

wienor 01 saw uowsi, ou ...... plane and said video display is generally in a second plane, 

apanelcovermgsaido^toenctasesaidmtenor said M ^ intersecting at an angle, said 

panelbavingatleastatowrefl^nveponjonandamsh ^L^ile. 

reflective portion, said high reflective portion for ere- ™ ^ „w d aim44, wherein said partially reflective 

ating a virtual image ^ association with at least one of of ^ d eI ^ saidplayficld are spaced from each 

saidpluraluy ofptoydcwccs. oTher by a distance, said motor adjusting said distance. 

31. Thegameofclaim30,w^emsaidganie^apmball ^ 43, i^. game of claim 44. wherein saidpartially reflective 
machine and said plurality of play devices includes a play- JJ£J»S panel has an axis perpendicular thereto and 
field having a plurality of play features. Lending outwardly therefrom, said motor adjusting said 

32. The game of claim 30, wherein said game is a video Jg** tela J c to said axis. 

game and said plurality of play devices are play images ™» *sp y ^ ^ ^ ^ ^ ^ ^ 

created by a video monitor. .30 perceived by said player to interne* with said pUyfield such 

macbi2e* S E^ntfs^tfrtuai image is perceived to be below 

34. The game of claim 30, further including a video "JfljjfjJ^ o£ dailB 40, wherein said virtual images 
display for delaying said image titat is reflected by said J^Kfi^ ^ 

highly reflective portion and viewed by a player as a virtual S5 £ ^ ^ q£ ^ ^ iacluding ^ £or 
uusge. «... . (J . ,. fixma the relative mounting position between said video 

35, Tne game of claim 34 wherem sa^ ^ ^ 6 is ™*™J aVrefceuv e portion of said panel, 
perceived by a player to be a tlirecshmensional^ase game of claim 51 wherein said fixing means 

3o.Tbe game of claim 30 wheremwd panel is made from deludes at least one mounling biack6 , having within a 
a undary piece of material. « plurality discrete mounting positions. 

37. The game of claim 36, further including a toird P^au^oiscrae m ^ P£ ^ means 

optically distinct portion between said _ high and lowreflec- * ^ brackets, one of said two mounting 

tive portions, said thud optically distinct portion having a ^ ^ c^side of said video monitor, the other 

reflectivitymaBpea^thansaidlowreflecnveportuwand ^^Zuniing brackets being 00 another side ofsaid 

less than said high reflective portion. ^ __„:.„, 

38. Tne game of claim 37, wherein said third optically vide* rf ^ 51 wbwein ^ fi^ ffleans 
distinct portion has a vaned reflecttvuy. establishes the angular position of said video monitor rela- 

39. The game of claim 30 farther mcludmg means for » ^ portion of said panel. 

adjusting the position of the v^tnal image relative to at least rf ^ ffl wf)efe ^ ^ ^ mcanS 

one of said phirahry of play devices. so £ ^ betwcen ^ video monitor and said 

40. An amusement game comprising: reflccUve pomon of slid panel. 

a playfleld having a plurality of play features; s6 ^ amusement game comprising: 
a source of video information; & playfleld having a plurality of play features; 
a video display, a game piece movable relative to said playfleld; and 
a controller coupled to said source of video information ss a panel for prohibiting access of a player to said playfleld 
and to said video display for selecting video informa- and said game piece, said panel having a variable 
tion from said source to be displayed upon said video optieal reflectiviiy along the length of the panel, said 
display; and panel allowing said player to view a region of said 
a panel at least partially overlaying said pUyfield and ^ pUyfield and a virtual image thai appears to said player 
including a partially reflective portion and a substan- to be adjacent to said region, 
tially transparent portion, said partially reflective por- 
tion of said panel and said video display being reU- • * » • * 
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